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Opioid 



An opioid is any agent diat binds to opioid receptors, found prbcipaUy in d)e central nervous system and 
gastrointestinal tract. There are £6ur broad classes of opioids: endogenous opioid pq)tides, produced in the body; 
opium alkaloids, such as moiphine (the prototypical opioid) and codeine; semi-synthetic opioids such as heroin 
and oxycodone; and fiilty sjmthetic opioids such as pethidine and metfiadone that have structures unrelated to the 
opium alkaloids. 

AHhough Ae term opiate is often used as a synonym for opioid^ it is more properly limited to ^e natural opium 
alkaloids and the semi-syiidietics derived from them. 
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Opioids bind lo^qpeoificopidd rBeeptDFS^te Ae central nervous system and in o&er tissues. There are at least four 
m.lUor classes of opioid receptors: fi,K^8 and possibly o. In addition, there are two subtypes of \i receptor: m*) and 
M^.llxese-m-aU G-protetnoo^led lecep^ acting or GABAefsic ncmtrunsmission. The pharaiacodynamio 
response to an opioid depends on which receptor it binds, its aflinily for that receptor, and whether the opioid is 
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an agonist or an antagonist. For example, fte supraspinal analgesic properties of the opioid agonist morphine are 
mediated by activation of tiie Pj receptor, respiratory depression and physical dependence (dependency) by the ^ij 
receptor, and sedation and spinal analgesia by the k receptor. 

Overdose 

Opioid oveidosc can be rapidly reversed wfth an opioid antagonist such as naloxone or naltrexone. These 
competitive antagonists bind to the opioid receptors with highei affmity than agonists but do not activate the 
receptors. This displaces the agonist, attenuating and/or reversing tibe agonist eflfects. However, the elimination 
half-life of naloxone can be shorter dian that of the opioid itself, so repeat dostag or continuous infusion may be 
required. 

Toienmee^ Dependence^ Addiction^ and Almse 

Toterance is the tendency of tbe body to adapt to the preaetice -of opioids; this adaptation makes it necessary to 
use ever-increasing doses of opioids in order to achieve fte same effects. Tolerance is more pronounced for some 
enecTS dioU ivt uuuus. 

Dependence is tiic teudefH^ <jf Ae body to mmifest a chiiraGtfiristic md wqileBSKnt mtMrm^al syndrome if 
regular doses of opioids ate abmpUy discontinued after tolerance has developed. 

Adebc^en is a psychological a tt achm ent to eertaift effects of opioids (such as tfie eufyhoria that many people 
experience when the drugs are taken in sufficiently large doses) dtiat drives some people to take the drugs even 
when they are not medicaHy necessaiy, «nd even when their use of ^e drugs becomes self^lestnictive. 
Dependency and the unpleasantness of withdrawal can work to maintain addiction, although diey do not cause it. 

AH persons receivzng opioids for any reason will develop some degree of tolerance and depend ence over time. 
Some people will also develop addiction. Addiction is much more common in persons taking opioids purely for 
non-medica! reasons {such as fecreation); it rardy develops in persons who are taking opioids under medical 
supervision for legitimate therapeutic purposes (such as pain management), particularly when the dosage used is 
too low to produce any fedmg of etqiliorta. 

Abuse is the misuse or overuse of <^>toids; the phenomena of tolermce and dependency, ccMnbined with the 
addictive potential presented by some efiTects of opioids (such as euphoria), make diese drugs prime candidates for 
drug abuse. This is why the medical and especially the recreational (and usually illicit) use of opioids are so 
controversial. Unfortunately, as previously mentioned, opioids remain the most effective analgesics available, and 
so there are very stxpng arguments for their continued use» at least in medicine. 

Of note, current nomenclature within the field of Psychiatry (see DSM-I V) is to use the term "Dependence" to 
refer to the condition of Addiction as defined above. As a result, a psychiatric diagnosis of opioid dependence 
does not imply that a withdrawal syndrome is imminent if opioids are discontinued^ though such a situation could 
be present. This nomenclature is being reconsidered for DSM-V, expected to be published in 201 h 

However, the commonly accepted notion that opioids "cause addiction' has been disputed, especially given the 
large economic advantages of the War on Drugs [1) (http://www.pari.gc.ca/37/ 1 /parlbus/commbus/senate/com* 
e/iUe-c/presentBti«i-«/aiexendef^.fatmy 

UsresT 
CKiycnlMe 
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Opioids are widely used iia roedicire as strong analgesics (pain relievers). Despite extensive research, no other 
analgesics have yet been found that are more effective for severe pain. One of the advantages of opioids is that 
there is no upper limit to the dosage and the achievable pain relief as long as *e dose is increased gradually to 
allow toIerasBce to develop to adverse effects (especially respiratory depression). 

Opioids have long been used to tre^it acute pain (such as post-c^erstive pain). They have also found to be 
invaluable in palliative care to alleviate die severe, chronic, disabling pain of terminal conditions such as cancer. 
Very high doses are often requited^in palliation to improve the patients* terminal quality-of-Ufe. 

In recent years there has been an iiK^creased use of opioids in the management of wm-malignant chrOTic pain. 
While ^s trend is st0I somewhat controversial in some circles, due to issues of dependence, the emeiging 
medical consensus is that most chronic pait) patients can safely use opioids for years with a minimal risk of 
addiction or toxicity and that the overall increase in quality of life outweighs any adverse effects of opioid use. 

As recently as the early centmy, opioids were administered by doctors to treat severe depression and other 
psychiatric disorders. The practice was discontinued because of the addictive potential of opioids. In recent 
decades^ researchers have experimented witti tnixed opioid agosiist/antagonists such as buprenoiphine for the 
treatment of depression and other psychiatric disorders, encoumged by Ae decreased liability toward abuse of and 
dependence on titiese compounds^ comp«ired with jfuU opioid agonists. 

UiQiStteall Sdote 

The sole clinicol indications for opio^s in the US, according to Drug Facts and Comparisom. 2005, are 

□ Cov^ (c<»kme bydiroeod^^ 

□ Dsisirlh^ (cpsw cMziity) 
o An;dety due to slhoi^ 

□ DetosdficQticm (metksdbiss only^ 

Opioids are prohibited fog- p^chological relief (with the narrow e^cception of anxiety due to shortness of breath), 
despite their extensively reported psychological benefits. The prohibition has no therapeutic basis; its basis is fear 
of addiction and diversion. The proMbition allows no eiiceptions, even when opioids might be especially efTective 
and when ^ possibility of addiction or diversion is vefy low — for example, in tbe treatment of senile dementia, 
geriatric depression, and psychological distress due to chemoilxer^ or terminal diagnosis. 

Most opioids produce euphoria m mmy people when ingested or&tUy, intravenously, subcutaneously, rectally, i 
through the nasal membrasstes, or smo^ied. Recresitional use m& abuse of opioids usually is motivated by a 
desire to esqperience this enphoria^ and it can easily lead to addsctscm. Tolerance to euphoria devel<^ rapidly; a 
rsgiillar usear may require significantly higher and higher dosisi^es of the substance in order to achieve the desired 
effect. Opioids' ability to blodk pain, ho^ p^ieat and emoti<pnei, can also encourage abuse and addiction. Some 
recreational users ore able to moderate flieir usage, balancing ^ cost of using against the pleasure and odier 
desiraUe effects, and some believe that such responsible use (which wouldn't harm the user or anyone else), 
should ^ ollowio^ Im, 

Typically, persons ts&ing o^ioid^ wzi<lier tnedicai sv^rervision for ^e usual clinical purposes (such as pain 
management) a^ less likely to d^ivefiop addictions or potSiems of abuse tSian t3ios£ who begin using the dnig 
specifleaUy for its other effects such as euphoria. However it is very likely that many addicts began using because 
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they experienced the great relief fyjm some types of "psychological pain" that only opiates can provide. 

Non-dmical ii&e and off-labd clraieal use were criminfilized ia tlie USA by the Harrison Narcotics Tax Act of 
1914, and by other laws worldwide. Since then, nearly all non>^G£il use and o£f-labeI cKnical use of opioids has 
been rated zero on the scale of ^ijsoval of nearly every social institution. (However, in UK the 1926 report of Uw 
Departmental Committee on Moejrfiiae and Heroin Addiction tmAer Ae Chainnanship of the President of die 
Royal CoUege of PlqraciBiis ressseited medical control md established tfie "British system" of control — which 
lasted untU tiie l%Os; in the US the ControUed Substances Act of 1970 markedly relaxed the harshness of die 
Harrison Act, yet still the laws i&mm esttremely harsh. Respectable, responsible her^ users are ftcquently givea 
extremely long prison sentences «*ile rapists often spend ftr less time in jail) 

Befiar© the tweiistiesh cenmiry, institntioiial apfirovai was often higher, even in Europe and America. In some 
cultures, ^proval of <q>ioids was rignificEoitly higher than approval of alcohol. 

Today ^Mtse who s^ppiove of at least &me nonclinical use claiBi (hat opioids are not more addictive than alcohol 
that opioids do not cause the physicol damsige that alcohol does (cirrhosis, domestic violence, etc.): and that 
approval of opioids in those cuhmes thot opproved fhem was earned by abuse rates well below diose associated 
with alcohol. 

For example, Andrew Weil says isn From Chocolate to Morphine: Understanding Mind-Activf Drugs that 
tdenmcc to and withdraw^] from opioids is "less hazardous than [tolerance to and] withdrawal from sedative- 
hypmotica. . People can taSie opimt and opiates every day for years and f!emain in good health, provided they 
kMp up good habits of hygiene and nutrition. There are many documented cases of opium and morphine addicts 
^o, d^pitie mAoag, heavy habits, s«?vived to ripe old ages, remaining healthy to the end. ... The worst medical 
efifect of regDlar opiate use is severe sod chronic constipatioiL" 

Tc^ tSma? wJiio approve of nam-ciiaie&l use of Ofrioids o^ prefer the term recFesHwial for such use. Non- 
cumcol occffisiQiBal or light usen ore somethnes Imown as ci^$^»iEvv. 

Jspsaesate of noa-dmieal me poistt to eootber of its detrimental eSSbcts: apathy (an often-mentioned attribute of 
the habitues of opium dens) and consequent social decay. This is however a stereotype and this argument is 
compteiely raslL Most opiate usezs need opiates to ftmtion, aod vAstsa they have opiates they are happy and 
productivo people. You might have known someone for years who is dependent on opiates, and yet you wouldn't 
hiBveflhe lightest tdea of it. ' ^ 



Ofraoids ore osscdoaed with a of adverse drug reactions - mostly associated with their pharmacological 
actions ssojiiiBoidKSceptogrs. 

Common. aiBver^ reactions include: nausea and vomitjng, drowainess. dizoness, headache, orthostatic 
hypotensaoa. itch, dry mouth, miosis, mrisioiy retention, and constipation. (Rossi, 2005) 

faft«|n<W sdlveree reactiom imh^, dose-related respiratmy depression (see below), oonfiision, haUucinations 
ZS'fLT^ ^^^^^ brsdycardifl/techycardia. ureteric or biKaiy spasm, muscle rigidity, myoclonus 
(with taghttoaes), tad flti8taag(<tee«DMsllais^ escep«fejM8Byl«»dpemif«ntaBiO. (Rossi, 2005). 

The Ba«a cSvaae tseel^ SiDsaeieted wSfe opioid use ia raspfcatogy depre»sio». Has can occur wiA a 
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single dos©. Alflaougts toieroitce develops r&pidly, tespiratoiy defnression is the mechanism behind the fatal 
conseq%B@2ic©s of ov^srdose. 

Chrome nse of opioids naay resnit in serious consttpfition, which may progress to bowel obstruction, fecal 
impaction, or psaralytic ileus. Because these conditions may require surgical intervention, stimulant laxatives are 
generdlty pven -sfi fidget to prevent these compHcetions. I%ysiolog]c&l tolerance-does not develop with 
tegmd to consfiapotflon. It should be noted fliat in some therapeutic regimens (such as those aimed at treating 
diorrii^X Qssld eo^stiipQQiOiSi is a desired efiec^ ss^ hence ktTcsi^es wotttd not be given. 

Bo&#0rc5p^Sffl^ ^^d oto^oak useof opkrids cfiin ooi»^ immufie ^stcm. Opioids decrease 

Ae prolsfesntiosi of macBophage ptogenztor cells and lymphocytes, and affect cell dififerentiaticm. (Roy & Loh, 
1996>0|R6fida msgy tdsoid^t te^oeyti^magsstbaL 

Tote?sso^ee^e€5Q^fe&de^eet^edwi^ 12-2^ houra of «hc admsBssfra^wm of morphine fRa^ 2<H>3), and similarly 
for some other opioid agonists. Tolerance results in the necessity for increasing the dose over time to achieve the 
desved-dsokal -eSTeo^ 

ToleFfo^ fi^ps2Sf& tiodevetep^lfest awajgesic, scdeiive, emetic, ei^horic and respiratory dcpressi ve effects of 
Opioids. The miotic and constipating efiFects are more resistant to the development of tolerance (Rang ei al 
2003) 

Regular iaae of EEiM^oidfor an^ dependence, characterized by a highly 

unpleasans withdmwal syndrome when the drug is discontinued or rapidly reduced in dosage, or when an 
ant^ostist is odaaMisJered, The acvf^e withdrawal syndrome generally consists of signs and symptoms opposite to 
those of &e dbiig wh^n initnsiUy. a^ninistercd: severe dysphoria, amriety, eye tearing, a runny nose, goose bumps, 
sweating, nEoisea, vomiting, cramps and deep pains are common. The speed and severity of withdrawal depends ' 
on the hdf-liife of fte opioid— heroin withdrawal occurs more quickly and is more sevew than methadone 
wiOidmwal, huk me&adone wiAdrawal talies longer. The acute withdrawal phase is olRen followed by a protracted 
phase of d^a^easiona and insomnia am lost for months. 

PhysicQll depsttdsifflcc is distinct from and does not imply psychological addiction, defined as uncontrolled diug 
use despitid harnn. However, physical dependence can aggravate psychological addiction when it occurs. 

Some patients with narcotic depeodence ejqpericaice recunrent episodes of severe abd<miinal pain and nausea 
leading to hospitsJizations ^ ejcd^sive diagnostic worfcups over periods of montiis to years. The intractable 
nausea resolves when tJjje pain is tresjted with narcotics, the patient is able to go home, but anodier episode recurs 
when th€ psm medicotion nans oM. 

Wid»bs^ symiiJtoms cm be miiEEiKdsed fcy sjowly tepmng the dose over days or weeks, sometimes after 
switching to a long^jctang opioid simch as methadone. The symptoms of opioid withdrawal can also be treated with 
other medications^ such as clonidine for symps^thetic hypetoctivity and a benzodiazepine for anxiety and 
insomnia. 



"Rapid SfS^"* m a relaftively new tigctosque to uses opioid antagonists to cause acute withdrawal while the 
patient is wd&t geaeiral me«thesia^ eaiminat® the oaS&ciwise e«8mne discomfort. This procedure has attracted 
coHmivmy due to its Is^ cost aia^ risk ; several patiessts Dsevc died Airing the procedure. Many pain spcciaUsts 
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think that the procedure is i]nnece&Sfiiy» and addiction speciaKsts criticize it for doing nothing to keep an addict 
from relapsing into opioid abuse after the procedure is complete. Indeed, there have been reports of addicts 
undergoing rapid detox witfi lite M! intention of resuming addiction as the technique drastically reduces tolerance 
thus reducing the cost of addiction > Rq>td detox also does not alleviate the protracted withdrawal syndrome that 
lasts ^Oft weeks or months after tihie acute phase. 

Although |>hysical dependence is nearly uiuversal amoi^ those who use opioids regularly, true addiction is quite 
rare even when large amounts of Of^ioids are used over long periods of time to treat chronic pain under the close 
siqiervision of a doctor. This is thought to be because of die rapid development of tolerance to the euphorigenic 
properties of opioids; without euphoria, only fte unpleasant side effecta (such as bowel dysflinction) remain, so 
there is no motivation to^ take more- than is needed to manage paixtt 

Exarapies of opioids 

Endfpgenoaa opi^ds 

Opioid^peptides that aie produced in the body i 

■ Ea d of jriiius 
u Dynoiphins 
a Eakepfariitts 

I^ynotphm Acts thiau^ woptoid receptors, and is widely distributed in fte CNS, including iu the spinal cord and 
hypothalamus, including in particular the arcuate nucleus and in botfn oxytocin and vasopressin neurons in die 
siqmtqptfc nucleus. 

[met>«nkephalin is widely distributed in the CNS;[met}-^ei^alin is a product of the proenkephalin gene, and 
acts tbrou^ ^ and S^ioid receptors. 

Hcul-enkefdsalin « also a product of die proenkqihafin gene, acts through S^pioid receptors 

Nociceptin, formerly known as orpbanin FQ, is an opioid«related peptide, but it does not act at the classic opioid 
receptors and actions are not antagonised by the opioid antagonist naloxone. Nociceptui is a potent anti-analgesic. 
Noiccptitt is widely distributed in the CNS; it is found in many regions of the hypothalamus, brainstem, foiebrain, 
as well as in the ventral and dorsal horns of die spinal cord, Nociceptin acts at the NOP I receptor, formerly 
known as ORL-1. The receptor is also widety distributed in the brain, includtng m die cortex, anterior olfactory 
nucleust lateral septiun, hypotbalamus. hippocampus^ am^dala, cen^ gray, pontine nuclei, interpeduncular 
nucleus^ substantia tugra» raphe complex, locus cocmleus, and spinal cord 

Endomofphin. Acts through |i-opioid receptors, and is more potent dian other endogenous opioids at diese 
receptors. 

p-etKloi)riiin is expressed in POMC cells in the arcuate nucleus astd in a small population of neurons in the 
brainstem, and acts dn-ough iwipioid receptors. P-endorphin has many effects, including on sexual behavior and 
appetite.p-endoriAin is also secreted into the circulation from pituitary corticotropes and melanotropes. a- 
neoendozpUn is also pressed in POMC cells in die arcuate nucleus 

Ofimaii sttuloida 

Fhenanllireaes Aatorally occurring in optum: 
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■ Moipliiiie 
• Codeine 

ftepwiiow rfmfated ophmt alkaloid^ fachdmg papaveretum, arc sHH occasicmaBy used. 

Scnisyiithetie derivatives 

■ Oxyoodone 

■ Hydrocodane 

■ Dihydnocodeiiie 

* ii^rdiTOMiqplioiie 

* Okymoipliaiie 

■ ^icmtoipliiiie 

Syntlietfe opioids 

FlieiiyibeiitylMiiies 

* Bdcthttlone 

Pbeiiy4rip«rMiM8 

» Pcflridine (m ep cridm c) 

■ Featttiyl 

■ Sufbtttanl 

» KMfiitetaitl 



■ Bezttrnm^ 

■ Pirili amide 



Oi'ipavibie dcvivaiiven 
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m BUtdn^iwol 

• NaUnifine 

■ LevQiplittiol 

• Dczocme 

■ Etof^une 

■ Lefetmioe 
m Tilidnie 

m TtaauMol 

m Lopemmulc (used for diarrhoea, docs not cross the blood^bram barrier) 

■ Dijphoioxylate (used for dianhoea, does not appreciably cross tfic blood-brain barrier) 

Opioid lUitft^oiitote 

m Natoxo&e 

■ Naltrexoiie 

m Psydioacdve drug 

Emrvtf t Iftfkir 

• American Pain Foundation (fatlp://w w w.painfcnind^tnjtOrg/) 
m American Pain Society (http://www.ampaiiisoc.org/) 
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